and European (Directive 2010/63/EU) regulations on the protection of animals used for scientific purposes. Mice were housed in individually ventilated cages and had access to food and water ad libitum. In vivo procedures described were performed under anaesthesia (2% isoflurane in 100% O2, IsoVET, 100 mg/g, Eurovet, Piramal Healthcare, London, UK).
Supplementary Materials and Methods

In vivo PET/MRI of RL NPs-labelled mMSCs
The in vivo experiment was approved by the Ethical Committee of the KU Leuven (ECD n° 259/2015). It was conducted according to the Belgian (Royal Decree of 29 May 2013), Flemish (Decision of the Flemish Government to adapt the Royal Decree of 29 May 2013 , 17 February 2017 , and European (Directive 2010/63/EU) regulations on the protection of animals used for scientific purposes. Mice were housed in individually ventilated cages and had access to food and water ad libitum. In vivo procedures described were performed under anaesthesia (2% isoflurane in 100% O2, IsoVET, 100 mg/g, Eurovet, Piramal Healthcare, London, UK).
A total of 3 * 10 5 cells were plated overnight and were labelled the next day with saline containing NPs (0.38 mM iron; radiolabelled with 10 MBq [ 18 F]NaF). 1*10 5 radiolabelled cells (0.19 MBq upon injection; 10.51 ± 1.43 pg Fe per cell) were injected in a healthy seven-week-old wild-type C57Bl/6 mice via the tail vein, and their biodistribution was studied using simultaneous PET/MRI as described above.
A static one-hour PET scan was acquired simultaneously with a 3D T2-weighted anatomical MRI scan (RARE sequence with effective TE = 26 ms, TR = 500 ms, rare factor = 8, matrix = 150 × 350 × 128, FOV = 35 mm × 80 mm × 30 mm, acquisition time = 13 min 30 s) and a respiration-gated T2 map of the liver (multi slice multi echo sequence with TE = 8 -64 ms with 8 ms increments, TR = 1800 ms, 2 averages, matrix = 192 × 128, FOV = 42 mm × 30 mm, two intercalated slice packages with each eight slices of 1 mm and a 1 mm slice gap, acquisition time = approximately 14 min).
PET images and PET/MRI overlays were created as described in the main text. Standardized uptake value (SUV) normalization of the PET images was performed according to the following formula: = organ ⁄ Tables   Table S1 . Stability of [ 18 F]Fadsorption to Fe3O4@Al(OH)3 nanoparticles (NPs) after repeated suspension of NPs in fresh media after each incubation and centrifugation step.
Supplementary Figures and
[ 18 F]Fbound to NPs after different centrifugation steps (20' at 4,000 rpm)
Step 1 Step 2 Step 3 Step 4 Three replicates were measured per condition. In each cycle, nanoparticles (NPs) were resuspended in fresh media, followed by 15-minute exposure and a centrifugation step (20 minutes at 4,000 rpm). Indicated statistics are based on a mixed-effect analysis with Bonferroni correction for multiple comparisons and are all in comparison to step 1. * p < 0.05, ** p < 0.01. 
